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(57) Abstract: The invention relates to a method for optical measuring systems, comprising a sensor element (6) connected to a 
measuring and control unit (10) via an optical connection (3), and being adapted for providing a signal defining a measurement of a 
physical parameter (p) influencing the sensor element (6), said method comprising generation of a measuring signal mat is brought 
to come in towards the sensor element (6), and detection of the intensity of the measuring signal (B) in the measuring and control 
unit (10), after influencing the measuring signal in the sensor element (6). The invention is characterised by comprising partial 
reflection of the measuring signal at a point along the optical connection (3), at a predetennined distance from the sensor element 
(6), detection of the intensity of the signal (A), corresponding to said partially reflected measuring signal, and determination of a 
measurement of said parameter (p) based upon the intensity of the partially reflected signal (A) and the intensity of the measuring 
signal (B). The invention also relates to a device for carrying out said method. Through the invention, measurements with an optical 
pressure measuring system are allowed, which exhibit effective compensation for any existing sources for error. 
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TITLE: 

METHOD AND DEVICE FOR FIBRE-OPTICAL MEASURING SYSTEMS 

5 TECHNICAL FIELD 

The present invention relates to a method for measuring systems according to the 
preamble of the appended claim 1 . The invention is especially intended for use with 
intensity-based fibre-optical measuring systems for pressure measurements. The 
invention also relates to a device for carrying out such a method, according to the 
1 0 preamble of the appended claim 10. 

BACKGROUND ART 

In connection with measuring physical parameters such as pressure and tempera- 
ture, it is previously known to utilise various sensor systems by which the optical 

1 5 intensity of a ray of light, conveyed through an optical fibre and coming in towards a 
sensor element, is influenced due to changes in the respective physical parameter. 
Such a system may for example be used when measuring the blood pressure in the 
veins of the human body. Said system is based upon a transformation from pressure 
to a mechanical movement, which in turn is transformed into an optical intensity, 

20 conveyed by an optical fibre, which is in turn transformed into an electrical signal 
that is related to the measured pressure. 

According to known art, such a fibre-optical measurement system may comprise a 
pressure sensor, an optical fibre connected to said pressure sensor, and at least 
25 one light source and at least one light detector located at the opposite end of the 
fibre, in order to provide the pressure sensor with light, and to detect the informa- 
tion-carrying light signal returning from the pressure sensor, respectively. 

One problem occurring with previously known systems of the above kind relates to 
30 the fact that the detected signal will be influenced by various interference factors in 
connection with the measuring system. For example, the signal may be influenced 
by any bending of the optical fibre, and by temperature changes and ageing of the 
optical fibre or of said light source. Also factors such as fibre couplings and fibre 
connectors in the measuring system in question may influence the information- 
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carrying signal (for example through influencing its intensity in an unwanted manner) 
and thus also the final measuring result. 

As a result of the above problems there is a need for devices and methods arranged 
5 for compensation of any existing sources of error and interference in connection with 
optical measurements of for example pressure. 

There are several previously known measuring systems in which a measuring signal 
is used together with a separate reference signal. A certain measuring system cate- 

1 0 gory is based upon conveying light through two different optical fibres, and is used 
for said purpose. One example of such a system is shown in the patent document 
US 5,657,405, which describes a fibre-optical measuring system used for measuring 
of e.g. pressure. In this system, the interference occurring between two optical con- 
duits through which two corresponding laser light signals are directed towards a 

1 5 membrane, is utilised. One of these light signals is hereby used as a reference sig- 
nal. 

Another previously known category of systems is based on generating and utilising 
light of two different wavelengths, whereby a reference signal may be obtained. 
20 Systems of this kind are previously known from for example the patent documents 
US 5,280,173 and US 4,933,545. 

One disadvantage with the systems according to the two categories mentioned 
above is that they are relatively complex in their structure. They further require a 
25 relatively large number of critical components in the form of LED:s, optical fibres, 
etc. 

DISCLOSURE OF INVENTION 

A primary object of the present invention is to provide an improved measuring sys- 
30 tern, with the aid of which unwanted influences from sources of error and interfer- 
ence in intensity-based fibre-optical measuring systems can be minimised. This is 
achieved by means of a method and a device in accordance with the present inven- 
tion, the characteristics of which are defined in the accompanying claims 1 and 10, 
respectively. 
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The invention is intended for use in optical measurement systems comprising a sen- 
sor element connected to a measuring and control unit via an optical connection, 
and that are adapted for providing a signal corresponding to a measurement of a 
5 physical parameter acting upon the sensor element. The invention consists of a 
method comprising the generation of a measuring signal that is brought to come in 
towards the sensor element, and the detection of the intensity of the measuring sig- 
nal in the measuring and control unit, after influencing the measuring signal in the 
sensor element. The invention is characterised by comprising partial reflection of the 
10 measuring signal at a point along the optical connection, at a predetermined dis- 
tance from the sensor element, detection of the intensity of the signal corresponding 
to said partially reflected measuring signal, and determination of a measurement of 
said parameter based on the intensity of the partially reflected signal and the inten- 
sity of the measuring signal. 

15 

Through the invention a substantial advantage is achieved, as it can be utilised in a 
simple and effective manner for compensation of sources of error and interference 
by intensity-based optical measurements of e.g. pressure. 

20 It is a further object of the invention to provide a method for an optical measuring 
system, wherein a signal is brought to come in towards a sensor element, and 
wherein a measurement of the length of an optical connection between said sensor 
element and a measuring and control unit can be determined in a simple and effi- 
cient manner. This measurement can in turn be used to obtain improved measure- 

25 ments. This object is achieved by means of a method, the characteristics of which 
are defined in the accompanying claim 8. 

Said method is based especially upon a determination of a measurement of the 
length of said optical connection, based on a measured period of time passing from 
30 the generation of said signal and up to the detection of said signal. With such a 
method, the length determination may be used for identification of which sensor 
element that is currently being connected to the subject measuring and control unit 
Hereby, the length of the optical connection is chosen so as to correspond to a spe- 
cific type of sensor element. 
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Advantageous embodiments of the invention are defined by the subsequent 
dependent claims. 

5 BRIEF DESCRIPTION OF DRAWINGS 

The invention will be explained in more detail below, with reference to a preferred 
embodiment and to the enclosed drawings, in which: 

Fig. 1 shows, schematically, a measuring system according to the present inven- 
tion; 

Fig. 1a shows an enlarged view of a sensor element suitable for use in connection 

with the invention; and 
Fig. 2 shows a graph illustrating how light signals are detected according to the 

invention. 

PREFERRED EMBODIMENTS 
10 Fig. 1 shows, schematically and somewhat simplified, an intensity-based fibre-opti- 
cal measuring system 1 according to the present invention. According to a preferred 
embodiment, the measuring system is designed for pressure measurements, but 
alternatively, the invention could be used e.g. for measuring temperature or accel- 
eration. 

15 

To the measuring system 1 belongs a light source in the form of an LED 2 function- 
ing to emit a light signal of a predetermined wavelength \ v The LED 2 is connected 
to an optical connection, preferably in the form of an as such previously known opti- 
cal fibre 3, by means of a first link 4 and a fibre coupling 5. The optical fibre 3 is in 
20 turn connected to a sensor element 6. 

According to what is shown in detail by Fig. 1a, which is an enlarged view of the 
sensor element 6, said element comprises a cavity 6a, for example obtainable 
(according to known art) through construction by means of molecular layers (primar- 
25 ily silicone, alternatively silicone dioxide or a combination of the two) and an etching 
procedure. Preferably, a bonding procedure is also utilised in assembling the vari- 
ous layers of the sensor element 6. The manufacture of such a sensor element 6 is 
as such previously known, e.g. from the Patent Document PCT/SE93/00393. In this 
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way, a membrane 6b is also created within the sensor element 6 f the deflection of 
which membrane will depend on the pressure p influencing the sensor element 6. 

According to what will be described in detail below, the above light signal will be 
5 brought to come in towards the pressure sensor 6, i.e. towards its cavity 6a. Hereby, 
the pressure p acting on the membrane 6b will modulate the light signal. When the 
membrane 6b is influenced by a certain pressure p, the dimensions of the cavity 6a, 
primarily its depth d, will change, entailing a modulation of the light signal through 
optical interference inside the cavity 6a. 

10 

When designing the sensor element 6, the depth d of the cavity 6a is selected to be 
a value of substantially the same magnitude as the wavelength Xi of the light signal. 
The sizing of the cavity 6a is further made considering the required application area 
for the sensor element 6, in the current case primarily the pressure range to which 
1 5 the sensor element 6 is to be adapted. 

According to the invention, the light signal consists of a pulse of relatively short 
duration. In normal applications, using an optical fibre 3 with a length of about 2-10 
m, the pulse duration is in the order of 10-50 ns. However, the invention is not so 
20 limited, but could also be realised with a pulse length deviating from this interval. For 
example, pulses of longer duration are used in those cases where very long optical 
fibres (e.g. 100-200 m) are used. 

The light pulse thus defines a measuring signal that is transmitted through the fibre 
25 3 and fed into the sensor element 6. The light pulse will be modulated in the manner 
described above by means of the cavity 6a and is thereby provided with information 
corresponding to the current pressure p. The light signal modulated by the sensor 
element 6 is then transmitted back through the fibre 3 and conveyed to a light-sensi- 
tive detector 7, through said fibre coupling 5 and a further fibre link 8. The detector 7 
30 is functioning to detect, in a known manner, the intensity of the reflected measuring 
signal. 

For processing of the light signal detected by the detector 7, the measuring system 
according to the invention also comprises an evaluation unit 9. The evaluation unit 9 
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thus defines, together with the LED 2, the links 4, 8, the coupling 5 and the detector 
7, a measuring and control unit 10, which in turn is connected to a presentation unit 
11, e.g. in the form of a display, by the aid of which a measurement of the current 
pressure p can be visualised for a user. 

5 

The two links 4, 8 preferably consist of optical fibres of an as such known kind, the 
fibre coupling 5 thereby comprising an as such known fibre junction device designed 
so as to transfer the two fibre links 4, 8 into the fibre 3 leading to the sensor element 

6. 

10 

It is a basic principle behind the invention that a semi-reflecting device 12 is pro- 
vided along the optical fibre 3, at a predetermined distance from the sensor element 
6. This device 12, according to the embodiment, consists of a so-called ferrule, i.e. a 
separate, tube-like unit for interconnection of optical fibres, arranged in such a man- 

1 5 ner that the light pulse emitted from the LED 2 will be partially reflected back to the 
detector 7, i.e. without having run up to and being influenced by the sensor element 
6. The optical connection 3, according to the embodiment, is thus in practice com- 
prised of a first optical conductor 3a that is coupled to a second optical conductor 3b 
via said ferrule 12. Between the two optical conductors 3a, 3b, a small air gap is 

20 hereby provided by means of the ferrule, at which gap said partial reflection will 
occur. 

The invention is not limited to the reflecting device 12 described above. Alterna- 
tively, other forms of mirrors, or reflecting coatings and surfaces, may be used to 
25 provide a partially reflecting device creating the described light reflection. 

Out of the light pulse emitted by the LED 2, two returning light pulses are thus cre- 
ated, i.e. a measuring signal that reaches the sensor element 6 and is then returned, 
and a reference signal that is returned directly at the reflecting device 12. 

30 

The returning light signals will run, via the fibre coupling 5, into the second fibre link 
8 and to the detector 7. The detector 7 will hereby detect the intensity of the meas- 
uring signal and the reference signal, respectively. Because the reflecting device 12 
is arranged at a predetermined distance from the sensor element 6, the reference 
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signal will reach the light detector 7 a short time period before the measuring signal, 
reflected at the sensor element 6, will reach the light detector 7. The time period 
elapsing between the detection of the two signals will hereby depend on the position 
along the optical fibre 3 at which the reflecting device 12 is arranged, i.e. said period 
5 of time will depend on the distance between the reflecting device 12 and the sensor 
element 6. 

With reference to Fig. 2, there is shown, schematically, how two pulses generated in 
the above manner are detected by means of the detector 7. Fig. 2 thus illustrates 

1 0 the intensity I of the detected pulses, as a function of time t. From the figure it can 
be gathered that a first pulse A, resulting from the above light signal being reflected 
against the reflecting device 12, reaches the detector 7, said detector 7 hereby 
being adapted to determine a value of the intensity U of said pulse A. Furthermore, 
a second pulse B is coming in towards the detector 7 a certain period of time ti after 

15 the first pulse A having reached the detector 7. The intensity l B of the second pulse 
B is also detected by the detector 7. The second pulse B hereby corresponds to the 
above measuring signal, i.e. a light signal having been modulated in the sensor 
element 6 and thus containing information regarding the pressure p acting on the 
sensor element 6 (compare Fig. 1a). 

20 

Furthermore, the evaluation unit 9 is adapted to calculate the quotient of the two 
intensity values of the respective pulses, that is U/Ib. Through the invention, a 
measurement is thus obtained, where the measuring signal (i.e. the second pulse B) 
defines a measurement of the pressure p, including the effects of any sources of 

25 error, and where the reference signal (i.e. the first pulse A) only corresponds to the 
effects of any sources of error. Through calculating said quotient, a measurement of 
the current pressure is obtained, where factors reflecting sources of error and inter- 
ference have thus been compensated for. This is of course an advantage, as it will 
lead to less interference-sensitive measurements. As examples of unwanted 

30 sources of error, any bending of the optical fibre, temperature changes and ageing 
of the optical fibre or the LED 2, may be mentioned, as well as any changes occur- 
ring in the fibre coupling 5. 
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In essence, it applies that the first pulse A defines a reference signal that can be 
used to compensate for the effects of any interference in connection with measure- 
ments with the measuring system according to the invention. 

5 In order to be able to separate the two pulses A and B during detection in the 
detector 7, it is required that the period of time U exceeds a minimum limit value. 
This limit value is depending on how high a resolution that can be achieved with the 
aid of the measuring and control unit 10. For normal applications, this limit value U is 
in the order of 10 ns. For normal applications, with optical fibres of the length 2-10 
10 m, it is therefore suitable that the reflecting device 12 is located at about half the 
distance between the measuring and control unit 10 and the sensor element 6. 

According to a variant of the invention (not shown in the figures), the latter can be 
arranged so as to send one single pulse to two or more branches, in turn comprising 

1 5 two or more optical fibres with a corresponding number of sensor elements. Along 
each one of the optical fibres, a reflecting device of the above kind will then be pro- 
vided. By means of suitable location of the respective reflecting devices along each 
optical fibre, reference signals and measuring signals from each branch can be 
obtained and detected at predetermined intervals. In this connection, the length of 

20 each optical fibre and the location of each individual mirror device must be adapted 
in such a way that all measuring and reference signals can be individually sepa- 
rated. These signals can then be detected and evaluated in a manner analogous 
with the above description. 

25 With the aim of providing an especially efficient pressure measurement the inven- 
tion could be used for detection of the periods of time elapsing from the generation 
of a certain light pulse at the LED 2 until it is detected in the detector 7. By means of 
measured values of such periods of time (and with knowledge of the propagation 
velocity of the light pulses along the optical connection 3 in question) a measure- 

30 ment of the length of the optical connection between the measuring and control unit 
10 and the reflecting device 12, and between the measuring and control unit 10 and 
the sensor element 6, respectively, can be calculated. If the individual sensor ele- 
ment 6 is fitted to an optical connection given a predetermined, unique length, this 
type of detection can be utilised for carrying out an identity check of the individual 
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sensor element. For example, a measured length of the optical connection of 2 m 
could hereby be said to correspond to a first type of sensor element, whereas a 
measured length of the optical connection of 3 m could correspond to a second type 
of sensor element. In this way, the invention could be used in such a manner that 
5 the measuring and control unit 10, by detecting the length of a certain optical con- 
nection, first identifies what type of sensor element is currently connected. Subse- 
quently, the measuring and control unit 10 may, during the continued measure- 
ments, utilise for example information regarding calibration and other similar data, 
specifically relating to the currently connected sensor element. This type of informa- 
10 tion would hereby preferably be pre-stored in the measuring and control unit 10 and 
be used for the individual sensor elements that a specific measuring and control unit 
10 is intended to be used with. Through introducing, for example, data regarding the 
calibration of a specific sensor element to be introduced into the measurements, the 
invention thus allows improved measurements. 

15 

The invention is not limited to the embodiment described above, but may be varied 
within the scope of the appended claims. For example, the principle behind the 
invention could be used also for systems not intended for pressure measurements. 

20 Instead of a calculation of the quotient of two intensity values of two light signals, i.e. 
Ia/Ib (according to the description above), a calculation of the difference (I a -Ib) 
between said two values could be performed in the measuring and control unit. Also 
in this case, a compensation for any sources of error and interference is obtained. 
According to a further conceivable solution, the two light signals l A , >b could be com- 

25 prised as input parameters in an appropriately formed function, by the aid of which a 
compensation for sources of error would be provided. 
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CLAIMS 

1. A method for optical measuring systems, comprising a sensor element 

(6) connected to a measuring and control unit (10) via an optical connection (3) and 
5 being adapted for providing a signal corresponding to a measurement of a physical 
parameter (p) influencing the sensor element (6), said method comprising 

generation of a measuring signal that is brought to come in towards 
the sensor element (6), and 

detection of said measuring signal (B) in the measuring and control 
1 0 unit (10), after influencing the measuring signal in the sensor element (6), 

characterised by the method further comprising: 

partial reflection of the measuring signal at a point along the optical 
connection (3), located at a predetermined distance from the sensor element (6), 

detection of the intensity of the signal (A) corresponding to said par- 
1 5 tially reflected measuring signal, and 

determination of a measurement of said parameter (p) based upon the 
intensity of the partially reflected signal (A) and the intensity of the measuring signal 
(B). 

20 2. The method according to claim 1, characterised by com- 

prising: 

determination of a value corresponding to the quotient of the intensity 
(U) of said reflected signal (A) and the intensity (l B ) of said measuring signal (B), and 
determination of a measurement of said parameter (p) based upon 
25 said quotient (U/Ib). 

3. The method according to claim 1, characterised by com- 

prising: 

determination of a value corresponding to the difference between the 
30 intensity (l A ) of said reflected signal (A) and the intensity (l B ) of said measuring sig- 
nal (B), and 

determination of a measurement of said parameter (p) based upon 
said difference (U-Ib). 
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4. A method according to any one of the preceding claims, 
characterised by said measuring signal (B) being a light pulse. 

5. A method according to any one of the preceding claims, 

5 characterised by the feeding of the measuring signal into the sensor 
element (6) causing optical interference in a cavity (6a) of the sensor element (6). 

6. A method according to any one of the preceding claims, 
characterised by being used for measuring pressure (p), said sensor 

10 element (6) defining a membrane (6b), acted upon by the pressure (p) surrounding 
the sensor element (6). 

7. A method according to any one of the preceding claims, 
characterised by being used for measuring the acceleration or the tem- 

1 5 perature of said sensor element (6). 

8. A method for optical measuring systems, comprising a sensor element 
(6) connected to a measuring and control unit (10) via an optical connection (3) and 
being adapted for providing a signal corresponding to a measurement of a physical 

20 parameter (p) influencing the sensor element (6), said method comprising 

generation of a signal which is brought to come in towards the sensor 
element (6), and 

detection of said signal in said measuring and control unit (10) after 
influencing the measuring signal in said sensor element (6), 
25 characterised by the method further comprising determi- 

nation of a measurement of the length of said optical connection (3), based upon a 
measured period of time elapsing from the generation of said signal until the detec- 
tion of said signal. 

30 9. The method according to claim 8, characterised by said 

length determination being used for identification of the current type of sensor ele- 
ment (6), said length of said optical connection (3) being selected to correspond to a 
specific type of sensor element (6). 
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10. A device for optical measuring systems, comprising a sensor element 
(6) connected to a measuring and control unit (10) via an optical connection (3) and 
being adapted for providing a signal corresponding to a measurement of a physical 
parameter (p) influencing the sensor element (6), said device further comprising a 

5 light source (2) functioning to generate a measuring signal brought to come in 
towards the sensor element (6), and a detector (7) for detecting the intensity of the 
measuring signal (B) in the measuring and control unit (10), after influencing the 
measuring signal in the sensor element (6), 

characterised by comprising a semi-reflecting device (12) 

10 for partial reflection of the measuring signal at a point along the optical connection 
(3) at a predetermined distance from the sensor element (6), said detector (7) being 
arranged for detection of the intensity of the signal (A) corresponding to said partially 
reflected measuring signal, and by comprising an evaluation unit (9) for determining 
a measurement of said parameter (p), based upon the intensity of the partially 

1 5 reflected signal (A) and the intensity of the measuring signal (B). 

11. The device according to claim 10, characterised by said 
sensor element (6) comprising a cavity (6a), shaped so as to create optical interfer- 
ence when feeding said measuring signal into the cavity (6a). 

20 

12. The device according to claim 9, characterised by said 
cavity (6a) being obtained through building up molecular silicone and/or silicone 
dioxide layers, and an etching procedure. 

25 13. The device according to claim 12, characterised by said 

cavity (6a) being obtained through utilising a bonding procedure. 
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3. This Authority considers that the requirement of unity of invention in accordance with rules 13.1, 13.2 and 13.3 is 



complied with. 




not complied with for the following reasons: 



The claims include two different inventions without common 
technical features- Unity of invention is therefore lacking 
according to PCT Rule 13.1. 

I. Claims 1-7 and 10-13 relates to an optical measuring 
system with features to correct a measurement signal. 

II. Claims 8-9 relates to a method for measuring length in an 
optical measuring system. 

Invention I and II have no technical features in common. 
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Claims NO 

Inventive step (IS) Claims YES 

Claims 1-13 NO 

Industrial applicability (IA) Claims 1-13 YES 
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2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

US 5012809 
US 5051578 
US 5610393 
EP 0457941 
US 4421979 
EP 0405752 
EP 0514747 

US 5012809 describe a method and a device for optical 
measuring systems. A sensor element (110) is connected to a 
measuring and control unit via an optical connection and being 
adapted for providing a signal corresponding to a measurement 
parameter influencing the sensor element. A measuring signal 
is partially reflected at a point (142) along the optical 
connection located at a predetermined distance from the sensor 
element. The measurement parameter is determined based upon 
the intensity of the partially reflected signal and the 
intensity of the measuring signal. Claim 1 and 10 do not 
differ in any essential way from what is previously known from 
US 5012809. Therefore, claim 1 and 10 do not involve an 
inventive step. 

From each of US 5610393, EP 0457941 and US 4421979 is a method 
for optical measuring systems previously known, where a sensor 
element (16, 22-23, resp 14) is connected to a measuring and 
control unit via an optical connection. The sensor element 
being adapted for providing a signal corresponding to a 
measurement of a parameter influencing the sensor element. A 
signal is generated and is brought to come in towards the 
sensor element . 

... / ... 
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Continuation of: V 

The signal influenced by the sensor element is detected. The 
arrival time of the detected signal is also registered and is 
an indication of the position of the sensor element. See OS 
5610393, column 8, line 63 - column 9, line 15, EP 0457941 
column 4, line 27 - line 36 and OS 4421979 abstract and figure 
7 "time or distance along fiber". The arrival time corresponds 
to the length of said optical connection to the sensor 
element. Claim 8 does not involve an inventive step. 

US 5610393 and OS 4421979 also describe a plurality of sensor 
elements. It must be obvious for a person skilled in the art 
to use different types of sensor elements and where the length 
determination is an identification of the specific type of 
sensor element. Therefore, claim 9 do not involve an inventive 
step. 

In view of the cited documents, remaining claims are matters 
of fact, which are previously known from the cited documents 
or are obvious to a person skilled in the art. 

The claimed invention is novel (N) but does not fulfil the 
requirement of inventive step (IS). The claimed invention is 
industrially applicable. . 
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5 TITEL: 

Forfarande och anordning vid mat system. 

TEKNISKT OMRADE: 

Foreliggande uppfinning avser ett forfarande vid 
10 matsystem, enligt ingressen till det ef terfol jande 
patentkravet 1. Uppfinningen ar i synnerhet avsedd att 
utnyttjas vid intensitetsbaserade fiberoptiska matsystem 
for tryckmatning. Uppfinningen avser aven en anordning for 
genomforande av ett sadant forfarande, enligt ingressen 
15 till det efterfoljande patentkravet 10. 

TEKNIKENS STANDPUNKT: 

I samband med matning av fysikaliska storheter som 
exempelvis tryck och temperatur ar det tidigare kant att 

20 utnyttja olika sensorsystem vid vilka den optiska 
intensiteten hos en ljusstrale som leds genom'en optisk 
fiber och infaller mot ett sensorelement paverkas till 
foljd av forandringar hos den aktuella fysikaliska 
storheten. Exempelvis kan ett sadant system anvandas vid 

25 matning av blodtryck i adror i manniskokroppen, Namnda 
system baseras da pa omvandling fran tryck till en mekanisk 
rorelse, vilken i sin tur omvandlas till en av en optisk 
fiber transporterad ljussignal med viss optisk intensitet. 
Denna signal omvandlas i sin tur till en elektrisk signal 

30 som svarar mot det uppmatta trycket. 

Enligt kand teknik kan ett sadant fiberoptiskt matsystem 
innefatta en trycksensor, en till trycksensorn ansluten 
optisk fiber samt minst en ljuskalla och minst en 
35 ljusdetektor placerade i motsatt ande av fibern for att 
forse trycksensorn med ljus respektive for att detektera en 
fran trycksensorn aterkommande inf ormationsbarande 
ljussignal . 



40 



Ett problem som uppstar vid tidigare kanda system av 
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ovannamnt slag hanfor sig till det faktum att den 
detekterade signalen kommer att paverkas av olika 
storningar i anslutning till matsystemet. Exempelvis kan 
signalen paverkas av eventuell bdjning av den optiska 
5 f ibern samt genom temperaturf orandringar och aldring hos 
den optiska f ibern eller hos namnda ljuskalla. Aven 
faktorer som f iberkopplingar och f iberkontakter i det 
aktuella matsystemet kan paverka den informationsbarande 
signalen (exempelvis genom att dess intensitet paverkas 
10 pa ett icke onskvart satt) och saledes ocksa det 
slutgiltiga matresultatet . 

Pa grund av ovanstaende problemstallning finns det ett 
behov av anordningar och metoder som ar inrattade att 
15 kompensera for eventuellt forekommande felkallor och 
storningar i samband med optiska matningar av exempelvis 
tryck. 

Det finns forut kant ett flertal matsystem vid vilka en 
20 matsignal utnyttjas tillsammans med en sarskild 
ref erenssignal . En viss kategori av matsystem baseras pa 
att ljus leds genom tva olika optiska fibrer och anvands 
for namnda andamal. Ett exempel pa ett sadant system 
visas i patentdokumentet US 5657405, vilket visar ett 
25 fiberoptiskt matsystem som utnyttjas for matning av 
exempelvis tryck. Vid detta system utnyttjas inter ferens 
som uppstar mellan tva optiska kanaler genom vilka tva 
motsvarande laserl jussignaler matas mot ett membran. En 
av dessa ljussignaler utnyttjas da som ref erenssignal . 

30 

En annan forut kand kategori av system baseras pa att 
ljus av tva olika vaglangder genereras och utnyttjas, 
varigenom en ref erenssignal kan erhallas. System av detta 
slag ar forut kanda genom exempelvis patentdokumenten US 
35 5280173 och US 4933545, 
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En nackdel med systemen 
kategorierna ar att de ar 
uppbyggnad. Dessutom kraver 
kritiska komponenter i form 
5 etc . 



enligt de tva ovannamnda 
relativt komplexa till sin 
de ett relativt stort antal 
av lysdioder, optiska fibrer 



REDOGORELSE FOR UPPFINNINGEN: 

Ett huvudsakligt andamal med foreliggande uppfinning ar att 
tillhandahalla ett forbattrat matsystem med vars hjalp 
10 oonskad paverkan av felkallor och storningar vid 
intensitetsbaserade fiberoptiska matsystem kan minimeras. 
Detta uppnas medelst ett forfarande och en anordning i 
enlighet med foreliggande uppfinning, vars sardrag framgar 
av ef terfoljande patentkrav 1 respektive 10. 

15 

Uppfinningen ar avsedd att utnyttjas vid optiska matsystem 
som innefattar ett sensorelement som ar anslutet till en 
mat- och styrenhet via en optisk forbindelse och som ar 
inrattat att avge en signal som utgor ett matt pa en 

20 fysikalisk parameter som paverkar sensorelementet ♦ 
Uppfinningen utgor ett forfarande som innefattar generering 
av en matsignal som bringas att infalla mot 
sensorelementet, samt detektering av intensiteten hos 
matsignalen i mat- och styrenheten efter paverkan av 

25 matsignalen i sensorelementet. Uppfinningen kannetecknas av 
att den innefattar partiell reflektion av matsignalen i en 
punkt langs den optiska forbindelsen pa forutbestamt 
avstand till sensorelementet, detektering av intensiteten 
hos den signal som svarar mot namnda partiellt reflekterade 

30 matsignal, samt bestamning av ett matt pa namnda parameter 
med utgangspunkt fran intensiteten hos den partiellt 
reflekterade signalen och intensiteten hos matsignalen. 

Genom uppfinningen fas en vasentlig fordel genom att den pa 
35 ett enkelt och effektivt satt kan utnyttjas for 
kompensation av felkallor och storningar vid 
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intensitetsbaserade optiska matningar av exempelvis tryck. 

Det ar ett ytterligare syfte med uppfinningen att 
tillhandahalla ett forfarande vid ett optiskt matsystem vid 
5 vilket en signal fas att infalla mot ett sensorelement, och 
vid vilket ett matt pa langden hos en optisk forbindelse 
mellan namnda sensorelement och en mat- och styrenhet kan 
bestammas pa ett enkelt och effektivt satt. Detta matt kan 
i sin tur utnyttjas for att erhalla en forbattrad matning. 
10 Detta syfte uppnas medelst ett forfarande vars sardrag 
framgar av ef terf 61 jande patentkrav 8. 

I synnerhet baseras namnda forfarande pa en bestamning av 
ett matt pa langden hos namnda optiska forbindelse med 

15 utgangspunkt fran en uppmatt tidsperiod som forflyter fran 
genereringen av namnda signal och fram till en detektering 
av namnda signal. Vid ett sadant forfarande kan 
langdbestamningen utnyttjas for identif iering av vilket 
sensorelement som for tillfallet ar forbundet med den 

20 aktuella mat^ och styrenheten. Harvid valjs langden hos den 
optiska forbindelse sa att den motsvarar en specifik typ av 
sensorelement. 



Fordelaktiga ut f or ings former av uppfinningen framgar av de 
25 ef terf 61 jande beroende patentkraven, 

FIGURBESKRIVNING : 

Uppfinningen kommer i det f 61 jande att forklaras narmare 
med hanvisning till ett foredraget utforingsexempel och de 
30 bifogade ritningarna, dar: 

figur 1 schematiskt visar ett matsystem i enlighet med den 
foreliggande uppfinningen, 

35 figur la visar i forstoring ett sensorelement som ar 
lampligt att utnyttjas i samband med uppfinningen, samt 
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figur 2 ar ett diagram som visar hur ljussignaler 
detekteras i enlighet med uppf inningen. 

5 FOREDRAGNA UT FOR INGS FORMER: 

I figur 1 visas schematiskt och nagot forenklat ett 
intensitetsbaserat f iberoptiskt matsystem 1 enligt den 
f oreliggande uppf inningen . Enligt en f oredragen 
utf brings form utgors matsystemet for matning av tryck, men 
10 uppf inningen kan alternativt utnyttjas exempelvis for 
matning av temperatur eller acceleration. 

Till matsystemet 1 hor en ljuskalla i form av en lysdiod 2 
som ar inrattad att emittera en ljussignal med en 
15 forutbestamd vaglangd fa. Lysdioden 2 ar ansluten till en 
optisk forbindelse, f oretradesvis i form av en i sig forut 
kand optisk fiber 3, via en forsta lank 4 samt via en 
fiber koppling 5 . Den optiska f ibern 3 ar i sin tur 
forbunden med ett sensorelement 6. 

20 

Enligt vad som framgar i detalj av figur la, som ar en 
delforstoring av sensorelementet 6, innefattar detta en 
kavitet 6a, vilken exempelvis kan erhallas (i enlighet med 
kand teknik) genom uppbyggnad medelst molekylara skikt 

25 (framst kisel, alternativt kiseldioxid eller en kombination 
av kisel och kiseldioxid) och ett etsningsforf arande . 
Lampligen utnyttjas ocksa ett bondningsforf arande vid 
utformningen av sensorelementet 6. Tillverkningen av ett 
sadant sensorelement 6 ar i sig forut kant, exempelvis fran 

30 patentdokumentet PCT/SE93/00393 . Pa sa vis bildas i 
sensorelementet 6 ocksa ett membran 6b, vars bdjning beror 
av det tryck p som paverkar sensorelementet 6. 

Enligt vad som kommer att beskrivas i detalj nedan bringas 
35 den ovannamnda ljussignalen att infalla mot sensorelementet 
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6, d.v.s. mot dess kavitet 6a- Ljussignalen kommer harvid 
att moduleras av det tryck p som verkar mot membranet 6b, 
Vid paverkan av membranet 6b med ett visst tryck p kommer 
saledes kavitetens 6a dimensioner, framst dess djup d, att 
5 forandras, vilket leder till att ljussignalen moduleras 
genom optisk interferens i kaviteten 6a. 

Vid utformningen av sensorelementet 6 valjes kavitetens 6a 
djup d till ett varde som ar av huvudsakligen samma 
10 storleksordning som 1 jussignalens vaglangd Xi- 
Dimensioneringen av kaviteten 6a sker dessutom under 
beaktande av 6ns kat anvandningsomrade for sensorelementet 
6, i det aktuella fallet framst vilket tryckintervall 
sensorelementet 6 skall anpassas for. 

15 

Enligt uppfinningen utgors ljussignalen av en puis av 
relativt kort varaktighet. I normala tillampningar, varvid 
en optisk fiber 3 med en langd pa c:a 2-10 m utnyttjas, ar 
varaktigheten hos pulsen av storleksordningen 20-50 ns. 
20 Uppfinningen ar dock inte begransad till detta, utan kan 
ocksa realiseras med en pulslangd som awiker fran detta 
intervall . Exempelvis utnyttjas pulser med langre 
varaktighet i de fall dar mycket langa optiska fibrer 
(t.ex. 100-200 m) utnyttjas. 

25 

Ljuspulsen utgor saledes en matsignal som transmitteras 
genom fibern 3 och leds in i sensorelementet 6. Ljuspulsen 
moduleras pa ovan namnt vis med hjalp av kaviteten 6a och 
ges darigenom information som svarar mot det aktuella 

30 trycket p. Den av sensorelementet 6 modulerade ljuspulsen 
transmitteras darefter tillbaka genom fibern 3 och leds 
till en ljuskanslig detektor 7 , via den ovannamnda 
f iberkopplingen 5 och en ytterligare fiberlank 8. Detektorn 
7 ar pa kant satt inrattad att detektera intensiteten hos 

35 den reflekterade matsignalen. 
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For behandling av den av detektorn 7 detekterade 
ljussignalen innef attar matsystemet enligt uppfinningen en 
utvarderingsenhet 9. Utvarderingsenheten 9 bildar pa sa vis 
5 tillsammans med lysdioden 2, lankarna 4, 8, kopplingen 5 
och detektorn 7 en mat- och styrenhet 10, vilken i sin tur 
ar ansluten till en presentationsenhet 11, exempelvis i 
form av en display, med vars hjalp ett matt pa det aktuella 
trycket p kan askadliggoras for en anvandare. 

10 

De tva lankarna 4, 8 utgors foretradesvis av optiska fibrer 
av i sig kant slag, varvid f iber kopplingen 5 innefattar en 
i sig kand f iberforgrening som ar utformad sa att de tva 
f iberlankarna 4, 8 overgar i den fiber 3 som leder fram 
15 till sensorelementet 6. 

Det ar en grundprincip bakom uppfinningen att en semi- 
ref lekterande anordning 12 finns anordnad langs den optiska 
fibern 3, pa ett forutbestamt avstand fran sensorelementet 

20 6. Denna anordning 12 utgors enligt utforingsformen av en 
s.k. ferrul, d.v.s. en sarskild rorliknande enhet for 
sammankoppling av optiska fibrer som ar sk inrattad att en 
den fran lysdioden 2 utsanda ljuspulsen partiellt 
reflekteras tillbaks till detektorn 7, d.v.s. utan att ha 

25 lopt fram till och paverkats av sensorelementet 6. Den 
optiska forbindelsen 3 enligt utforingsformen utgors 
saledes i sjalva verket av en forsta optisk ledare 3a som 
ar sammanfogad med en andra optisk ledare 3b via namnda 
ferrul 12. Mellan de tva optiska ledarna 3a, 3b anordnas da 

30 med hjalp av ferrulen ett litet luftgap, vid vilket namnda 
partiella reflektion uppstar. 

Uppfinningen ar inte begransad till den ref lekterande 
anordning 12 som beskrivits ovan. Alternativt kan andra 
35 former av speglar eller ref lekterande belaggningar och ytor 
utnyttjas for att tillhandahalla en partiellt ref lekterande 
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anordning som ger upphov till den beskrivna 
ljusref lektionen. 

Ur den ljuspuls som genereras av lysdioden 2 uppstar 
5 saledes tva returnerade ljuspulser, d.v.s. en matsignal som 
nar sensorelementet 6 och darefter returneras, samt en 
referenssignal som returneras direkt vid den ref lekterande 
anordningen 12. 

10 De atergaende 1 jussignalerna gar via f iberkopplingen 5 in i 
den andra fiberlanken 8 och till detektorn 7. Detektorn 7 
detekterar da intensiteten hos matsignalen respektive 
referenssignalen. Pa grund av att den ref lekterande 
anordningen 12 ar anordnad pa ett forutbestamt avstand fran 

15 sensorelementet 6 kommer ref erenssignalen att na 
ljusdetektorn 7 en kort tidsperiod innan den vid 
sensorelementet 6 reflekterade matsignalen nar 
ljusdetektorn 7. Den tidsperiod som forflyter mellan 
detekteringen av de bada signalerna kommer darvid att bero 

20 pa den position langs den optiska fibern 3 vid vilken den 
ref lekterande anordningen 12 finns anordnad, d.v.s. namnda 
tidsperiod beror pa avstandet mellan den ref lekterande 
anordningen 12 och sensorelementet 6. 

25 Med hanvisning till figur 2 visas schematiskt hur tva 
pulser som genererats pa ovannamnda satt detekteras med 
hjalp av detektorn 7. Saledes visas i figur 2 intensiteten 
I hos de detekterade pulserna som funktion av tiden t. Av 
figuren framgar att en fdrsta puis A som resulterar av att 

30 den ovannamnda ljussignalen reflekteras mot den 
ref lekterande anordningen 12 nar detektorn 1, varvid 
detektorn 7 da ar inrattad att bestamma ett varde pa 
intensiteten I A hos denna puis A. Dessutom infaller en 
andra puis B mot detektorn 7 en viss tidsperiod ti efter 

35 att den forsta pulsen A har natt detektorn 7. Intensiteten 
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I B hos den andra pulsen B detekteras ocksa av detektorn 7. 
Den andra pulsen B iuotsvarar da den ovannamnda matsignalen, 
d.v.s. en ljussignal som har modulerats i sensorelementet 6 
och som da innehaller information avseende det tryck p som 
5 verkar mot sensorelementet 6 (jfr. figur la) . 

Vidare ar utvarderingsenheten 9 inrattad att berakna kvoten 
mellan de tva vardena pa intensiteten hos respektive puis, 
d.v.s. Ia/Ib. Genom uppfinningen erhalles saledes en 
matning dar matsignalen (d.v.s. den andra pulsen B) utgor 
ett matt pa trycket p, inklusive inverkan av eventuella 
felkallor, och dar ref erenssignalen (d.v.s. den forsta 
pulsen A) endast motsvarar inverkan av eventuella 
felkallor. Genom berakning av namnda kvot fas ett matt pa 
det aktuella trycket dar faktorer som aterspeglar felkallor 
och storningar da har kompenserats bort. Detta ar givetvis 
en fordel eftersom det leder till mindre storkansliga 
matningar. Som exempel pa oonskade felkallor kan namnas 
eventuell bojning av den optiska fibern, 
temperaturforandringar och aldring hos den optiska fibern 
eller lysdioden 2 samt eventuella foraridringar som 
uppstar hos f iberkopplingen 5. 

Sammantaget galler att den forsta pulsen A utgor en 
25 referenssignal som kan utnyttjas for att kompensera bort 
inverkan av eventuella storningar i samband med matning med 
det uppf inningsenliga matsystemet. 

For att de tva pulserna A och B skall kunna sarskiljas vid 
30 detekteringen i detektorn 7 kravs att tidsperioden ti 
overstiger ett minsta gransvarde. Detta gransvarde beror pa 
hur hog upplosning som kan erhallas med hjalp av mat- och 
styrenheten 10. I normala applikatiojier ar detta gransvarde 
ti av storleksordningen 10 ns. Vid normala applikationer 
35 med optiska fibrer av langden 2-10 m ar det darfor lampligt 



15 



PCT/SFnO/'014fi4 

10 

att den ref lekterande anordningen 12 placeras pa ungefar 
halva avstandet mellan mat- och styrenheten 10 och 
sensorelementet 6 . 

5 Enligt en variant av uppfinningen (som ej visas i 
figurerna) kan denna inrattas sa att en enstaka puis 
skickas till tva eller flera grenar som i sin tur 
innefattar tva eller flera optiska fibrer med ett 
motsvarande antal sensorelement . Langs var och en av de 

10 optiska fibrerna finns da anordnat en ref lekterande 
anordning av ovannamnt slag- Genom lamplig placer ing av 
respektive ref lekterande anordning langs respektive optiska 
fiber kan ref erenssignaler och matsignaler fran respektive 
gren erhallas och detekteras med forutbestamda 

15 tidsintervall . I detta sammanhang maste langden hos 
respektive optiska fiber samt placeringen av respektive 
spegelanordning anpassas pa sa vis att samtliga mat- och 
ref erenssignaler kan sarskiljas individuellt . Dessa 
signaler kan da detekteras och utvarderas pa ett satt som 

20 ar analogt med vad som beskrivits ovan. 

I syfte att tillhandahalla en sarskilt effektiv 
tryckmatning kan uppfinningen utnyttjas for bestamning av 
de tidsperioder som forflyter fran det att en viss ljuspuls 

25 genereras av lysdioden 2 och till det att den detekteras i 
detektorn 7. Med hjalp av uppmatta varden pa dessa 
tidsperioder (och med vetskap om 1 juspulsernas 
utbredningshastighet langs den aktuella optiska 
forbindelsen 3) kan ett matt pa langden hos den optiska 

30 forbindelsen mellan mat- och styrenheten 10 och den 
ref lekterande anordningen 12, respektive mellan mat- och 
styrenheten 10 och sensorelementet 6, beraknas. Om 
respektive sensorelement 6 ar monterad vid en optisk 
forbindelse som ges en f orutbestamd, unik langd, kan denna 

35 typ av detektering utnyttjas for att utfora en 
identitetskontroll av respektive sensorelement. Exempelvis 
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kan en uppmatt langd hos den optiska forbindelsen pa 2 m da 
sagas motsvara en forsta typ av sensorelement, medan en 
uppmatt langd hos den optiska forbindelsen pa 3 m kan 
motsvara en andra typ av sensorelement. Pa sa vis kan 
5 uppfinningen utnyttjas sa att mat- och styrenheten 10 genom 
detektering av langden hos en viss optisk forbindelse forst 
identifierar vilken typ av sensorelement som for tillfallet 
ar anslutet. Darefter kan mat- och styrenheten 10 under de 
fortsatta matningarna utnyttja exempelvis information 

10 avseende kalibrering och andra liknande data som specif ikt 
avser det for tillfallet anslutna sensorelementet . Sadan 
information ar foretradesvis pa forhand lagrad i mat- och 
styrenheten 10 och utnyttjas da for de respektive 
sensorelement som en viss mat- och styrenheten 10 ar avsedd 

15 att kunna utnyttjas med. Genom att exempelvis data avseende 
kalibrering hos ett visst sensorelement kan inforas i 
matningarna mojliggors saledes med uppfinningen en 
forbattrad matning. 

20 Uppfinningen ar inte begransad till den ovan beskrivna 
utforingsf ormen, utan kan varieras inom ramen for de efter- 
foljande patentkraven. Exempelvis kan principen bakom 
uppfinningen utnyttjas aven vid system som inte ar avsedda 
for tryckmatning. 

25 

Istallet for en berakning av kvoten mellan tva varden pa 
intensiteten hos tva ljussignaler, d.v.s. I a /Ib (enligt vad 
som beskrivits ovan) kan en berakning av skillnaden (I A -I B ) 
mellan namnda tva varden utforas i mat- och styrenheten. 
30 Aven i detta fall erhalles da en kompensation av felkallor 
och storningar. Enligt en ytterligare tankbar losning kan 
de tva 1 jussignalerna I Af 1b inga som inparametrar i en 
lampligt utformad funktion med vars, hjalp en kompensation 
av felkallor tillhandahalls . 



35 
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5 PATENTKRAV: 

1. Forfarande vid optiska matsystem innefattande ett 

sensorelement (6) som ar anslutet till en mat- och 

styrenhet (10) via en optisk forbindelse (3) och som ar 
10 inrattat att avge en signal som utgor ett matt pa en 

fysikalisk parameter (p) som paverkar sensorelementet (6), 

vilket forfarande innefattar 

generering av en matsignal som bringas att infalla 

mot sensorelementet (6), samt 
15 detektering av intensiteten hos matsignalen (B) i 

mat- och styrenheten (10) efter paverkan av matsignalen i 

sensorelementet (6) , 

kannetecknat darav att forfarandet 

dessutom innefattar: 
20 partiell reflektion av matsignalen i en punkt langs 

den optiska forbindelsen (3) pa forutbestamt avstand till 

sensorelementet (6) , 

detektering av intensiteten hos den signal (A) som 

svarar mot namnda partiellt reflekterade matsignal, samt 
25 bestamning av ett matt pa namnda parameter (p) med 

utgangspunkt fran intensiteten hos den partiellt 

reflekterade signalen (A) och intensiteten hos matsignalen 

(B) . 

30 2. Forfarande enligt patentkrav 1, kannetecknat 

darav, att det innefattar: 

bestamning av ett varde som motsvarar kvoten av 

intensiteten (I A ) hos namnda reflekterade signal (A) och 

intensiteten (I B ) hos namnda matsignal (B) , samt 
35 bestamning av ett matt pa namnda parameter (p) med 

utgangspunkt fran namnda kvot (I a /Ib) . 
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3. Forfarande enligt patent krav 1, kannetecknat 
darav, att det innef attar: 

bestamning av ett varde som motsvarar skillnaden 
mellan intensiteten (I A ) hos namnda reflekterade signal (A) 
5 och intensiteten (I B ) hos namnda matsignal (B) , samt 

bestamning av ett matt pa namnda parameter (p) med 
utgangspunkt fran namnda skillnadsvarde (I a -Ib) • 

4 . Forfarande enligt nagot av f oregaende patentkrav, 

10 kannetecknat darav, att namnda matsignal 
(B) utgors av en ljuspuls. 

5. Forfarande enligt nagot av f oregaende patentkrav, 
kannetecknatdarav, att matningen av 

15 matsignalen till sensorelementet (6) ger upphov till optisk 
interferons i en till sensorelementet (6) horande kavitet 
(6a). 

6. Forfarande enligt n&got av f oregaende patentkrav, 

20 kannetecknat darav, att det utnyttjas vid 
matning av tryck (p) , varvid namnda sensofelement (6) 
definierar ett membran (6b) vilket paverkas av det tryck 
(p) som omger sensorelementet (6) . 

25 7. Forfarande enligt nagot av foregaende patentkrav, 

kannetecknat darav, att det utnyttjas vid 
matning av acceleration eller temperatur hos namnda 
sensorelement (6) . 

30 8. Forfarande vid optiska matsystem innef attande ett 
sensorelement (6) som ar anslutet till en mat- och 
styrenhet (10) via en optisk forbindelse (3) och som ar 
inrattat att avge en signal som utgor ett matt pa en 
fysikalisk parameter (p) som paverkar sensorelementet (6), 

35 vilket forfarande innefattar 

generering av en signal som bringas att infalla mot 
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sensorelementet (6), samt 

detektering av namnda signal i namnda mat- och 
styrenhet (10) efter paverkan av matsignalen i namnda 
sensorelement (6) , 
5 kannetecknat darav att forfarandet 
dessutom innefattar bestamning av ett matt pa langden hos 
namnda optiska forbindelse (3) med utgangspunkt fran en 
uppmatt tidsperiod som forflyter fran genereringen av 
namnda signal till detekteringen av namnda signal. 

10 

9. Forfarande enligt patentkrav 8, kannetecknat 
darav, att namnda langdbestamning utnyttjas for 
identif iering av aktuell typ av sensorelement (6), varvid 
langden hos namnda optiska forbindelse (3) valjes for att 
15 motsvara en specifik typ av sensorelement (6) . 



10. Anordning vid optiska matsystem innefattande ett 
sensorelement (6) som ar anslutet till en mat- och 
styrenhet (10) via en optisk forbindelse (3) och som ar 

20 inrattat att avge en signal som utgor ett matt pa en 
fysikalisk parameter (p) som paverkar sensorelementet (6), 
vilken anordning dessutom innefattar en ljuskalla (2) for 
generering av en matsignal som bringas att infalla mot 
sensorelementet (6), samt en detektor (7) for detektering 

25 av intensiteten hos matsignalen (B) i mat- och styrenheten 
(10) efter paverkan av matsignalen i sensorelementet (6), 
kannetecknad darav att den innefattar en 
semi-ref lekterande anordning (12) for partiell reflektion 
av matsignalen i en punkt langs den optiska forbindelsen 

30 (3) pa forutbestamt avstand till sensorelementet (6) , 
varvid namnda detektor (7) ar inrattad for detektering av 
intensiteten hos den signal (A) som svarar mot namnda 
partiellt reflekterade matsignal, samt att den innefattar 
en utvarderingsenhet (9) for bestamning av ett matt pa 

35 namnda parameter (p) med utgangspunkt fran intensiteten hos 
den partiellt reflekterade signalen (A) och intensiteten 
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hos matsignalen (B) . 

11. Anordning enligt patentkrav 10, kannetecknad 
d a r a v , att namnda sensorelement (6) innef attar en 
kavitet (6a) sora ar sa utformad att optisk interferens 
uppstar vid inmatning av namnda matsignal i kaviteten (6a) • 

12. Anordning enligt patentkrav 9, kannetecknad 
d a r a v , att namnda kavitet (6a) erhalles genom 
uppbyggnad av molekylara kisel- och/eller kiseldioxidskikt 
och ett etsningsforfarande. 

13. Anordning enligt patentkrav 12, kannetecknad 
d a r a v , att namnda kavitet (6a) erhalles genom att 
utnyttja ett bondningsforf arande . 
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5 SAMMANDRAG : 

Uppfinningen avser ett forfarande vid optiska matsystem 
innefattande ett sensorelement (6) som ar anslutet till en 
mat- och styrenhet (10) via en optisk forbindelse (3) och 
som ar inrattat att avge en signal som utgor ett matt pa en 

10 fysikalisk parameter (p) som paverkar sensorelementet (6), 
vilket forfarande innefattar generering av en matsignal som 
bringas att infalla mot sensorelementet (6), samt 
detektering av intensiteten hos matsignalen (B) i mat- och 
styrenheten (10) efter paverkan av matsignalen i 

15 sensorelementet (6) . Uppfinningen kannetecknas av att den 
innefattar partiell reflektion av matsignalen i en punkt 
langs den optiska forbindelsen (3) pa forutbestamt avstand 
till sensorelementet (6), detektering av intensiteten hos 
den signal (A) som svarar mot namnda partiellt reflekterade 

20 matsignal, samt bestamning av ett matt pa namnda parameter 
(p) med utgangspunkt fran intensiteten hos den partiellt 
reflekterade signalen (A) och intensiteten hos matsignalen 
(B) • Uppfinningen avser ocksa en anordning for genomforande 
av detta forfarande. Genom uppfinningen medges matning med 

2 5 ett optiskt tryckmatningssystem med effektiv kompensation 
for eventuellt forekommande felkallor. 

(Figur 1) 



